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1. [bookmark: OLE_LINK14][bookmark: _Ref490222521][bookmark: OLE_LINK13]Introduction
Following agreements and conclusions are reached in RAN1#114bis as captured in [1] on enhancements of PUCCH repetition for Msg4 HARQ-ACK and DMRS bundling for PUSCH.
	Agreement
For RSRP threshold to determine whether capability of PUCCH repetition on common PUCCH resources is reported or not, 
· Option 1: the RSRP threshold is signaled as an absolute value, i.e. not as a relative value to RSRP threshold for R17 Msg3 repetition
Agreement
With respect to dynamic indication of PUCCH repetition factor by using DAI field in DCI format 1_0 with CRC scrambled by TC-RNTI for UE that has indicated capability of the PUCCH repetition, when multiple repetition factors are configured:
· [bookmark: _GoBack]the 1st/2nd/3rd/4th configured repetition factors are mapped to ‘00’, ’01’, ‘10’, ‘11’ of 2 bits DAI field, respectively. When the 3rd and/or the 4th repetition factors is/are not configured, the corresponding codepoint(s) (i.e., ‘10’ and/or ‘11’) is(are) not used.



In this contribution, we discuss the remaining issues related to DMRS bundling of PUSCH for coverage enhancement in NR NTN, since there is no remaining issue to discuss for PUCCH repetition for Msg4 HARQ-ACK.
2. Discussions
0. DMRS bundling of PUSCH
Limitation on TDW determination in NTN
	Agreement
For NTN-specific PUSCH DMRS bundling, actual TDW is determined by the existing events and no additional event is defined.
Conclusion
For NTN-specific PUSCH DMRS bundling, 
· For UE assistance information (i.e., report by signaling other than UE capability report),
· No consensus on whether to support Option 2b/2c/2d


In RAN1#114bis meeting, there is no further discussion on DMRS bundling of PUSCH due to limited TUs. In RAN1#114 meeting, it was agreed that actual TDW is determined by the existing events and no additional event is defined as above, which means there is no NTN specific enhancement on DMRS bundling of PUSCH. However, as discussed in previous meetings, there are some NTN specific issues which may violate the power consistency and phase continuity, to discuss for supporting DMRS bundling in NTN, e.g. common TA and UE specific TA adjustment and indication or update of epoch time. Without new events defined, it is necessary to introduce some rules when the issues happen to avoid violating the power consistency and phase continuity. 
For example, TA adjustment could cause power consistency and phase continuity not to be maintained. As for common TA adjustment, although gNB can try to not allow the common TA adjustment to take effect within a TDW by implementation when DMRS bundling is enabled, TACommonDrift and TACommonDriftVariation if configured could still result in the update of common TA. When the common TA is updated, it would be hard to control the repetition transmissions supporting DMRS bundling. In current spec., when and how to update common TA is up to UE implementation. In order to minimum spec impact, it is preferred that UE is not expected to apply the common TA update or adjustment within an actual TDW determined by legacy TDW determination in Rel-17. On the other hand, UE specific TA is calculated by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters if configured. Such UE specific TA can be reported to gNB, which is described in section 5.4.8 of TS 38.321. Similar to common TA update or adjustment, UE is not expected to apply UE specific adjustment within an actual TDW determined by legacy TDW determination in Rel-17 either. 
Proposal 1: When DMRS bundling is enabled, UE is not expected to apply common TA adjustment or update and UE specific TA adjustment within an actual TDW determined by events defined for DMRS bundling for TN introduced in NR Rel-17.
Furthermore, the validity timer could be started/restarted with configured timer validity duration at the epoch time. That means, the serving satellite ephemeris and common TA related parameters share the same epoch time. If the validity timer is restarted due to the update of epoch time within a TDW, the phase continuity and/or power consistency would not be maintained. Thus, for supporting DMRS bundling, UE is not expected to apply the update of epoch time within an actual TDW determined by legacy TDW determination in Rel-17. 
Proposal 2: When DMRS bundling is enabled, UE is not expected to support the update of epoch time within an actual TDW determined by events defined for DMRS bundling for TN introduced in NR Rel-17.
To address proposal 1 and 2, a TP to section 6.1.7 of TS38.214 is needed. TP#1 is provided in Table 1.
Proposal 3: Adopt TP #1 to support PUSCH DMRS bundling in NTN.
Table 1. TP#1 for support of PUSCH DMRS bundling in NTN
	Reason for change:
	Precompansation rules is not defined for actual TDW determination based on existing events defined in NR Rel-17, phase continuity and power inconsistancy may be not maintained in actual TDW for supporting DMRS bundling of PUSCH transmissions in NTN.

	Summary of change:
	Add descriptions for supporting PUSCH DMRS bundling for NR NTN.

	Consequences if not approved:
	Phase continuity and power inconsistancy may be not maintained when precompansation update is applied in actual TDW for supporting DMRS bundling of PUSCH transmissions in NTN.

	------------------------------------------------Start of TP#1 of 38.214 V18.0.0----------------------------------
[bookmark: _Toc146641104]6.1.7	UE procedure for determining time domain windows for bundling DM-RS
<<unchanged text omitted>>
The UE shall maintain power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or in response to the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or the use of a different SRS resource set association for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, or the use of different spatial relations or different power control parameters for the two PUCCH transmissions of PUCCH repetition, or in response to an event triggered by MAC-CE, subject to UE capability. of dmrs-BundlingRestart [13, TS 38.306] and when pusch-WindowRestart or pucch-WindowRestart is enabled.
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when [pusch-DMRS-Bundling-r18] is enabled, UE is not expected to apply common TA adjustment or update and UE specific TA adjustment or support the update of epoch time within an actual TDW. 
<<unchanged text omitted>>
------------------------------------------------End of TP#1 to 38.214 V18.0.0----------------------------------



3. Conclusion
In this contribution, we discuss the aspects related to coverage enhancement of NR NTN, and have following  observations and proposals: 
Proposal 1: When DMRS bundling is enabled, UE is not expected to apply common TA adjustment or update and UE specific TA adjustment within an actual TDW determined by events defined for DMRS bundling for TN introduced in NR Rel-17.
Proposal 2: When DMRS bundling is enabled, UE is not expected to support the update of epoch time within an actual TDW determined by events defined for DMRS bundling for TN introduced in NR Rel-17.
Proposal 3: Adopt TP #1 to support PUSCH DMRS bundling in NTN.
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